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Abstract. We presenttwo searchesfor theHiggsbosonin
�

s � 1� 96TeVpp̄ collisionsusingdata
taken with the DØ detectorduring Run II of the FermilabTevatroncollider. The first study is a
searchfor neutralHiggsbosonsproducedin associationwith bottomquarks.Thecrosssectionsfor
theseprocessesareenhancedin many extensionsof thestandardmodel(SM), suchasin its minimal
supersymmetricextensionat large tanβ . The resultsof our analysisagreewith expectationsfrom
theSM, andweuseourmeasurementsto setupperlimits on theproductionof neutralHiggsbosons
in themassrangeof 90 to 150GeV.

Thesecondstudyis asearchfor thestandardmodelHiggsbosonproducedin associationwith the
Z boson.Westudythepp̄ � ZH � νν̄bb̄ channel,which is oneof themostsensitivewaysto search
for light Higgsbosonsat theTevatron.We selectmultijet eventswith largeimbalancein transverse
momentumand two b-taggedjets. Then we searchfor a peak in invariant massdistribution of
two b-taggedjets. After subtractingthe backgrounds,we set the 95% C.L. upper limits on the
σ � pp̄ � ZH � νν̄ ��� BR(H � bb̄� for Higgsmassesbetween105and135GeV.
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INTR ODUCTION

The Higgs boson,which is hypothesizedto be responsiblefor electroweaksymmetry
breaking,is theonly particlein theSM thathasnotbeendirectlyobserved.Higgsboson
alsoappearsin theextensionsof theSM,suchassupersymmetry(SUSY).In theminimal
supersymmetricextensionof theSM (MSSM) [1], therearetwo Higgsfieldsandfive
physicalHiggsbosons,threeof whichareneutral.Tevatronexperimentscanbesensitive
to bothSM HiggsbosonandMSSM neutralHiggsbosons.

In both searchespresentedin this paper [2, 3], final statescontainb-jets. Higgs
signalwould appearasa "bump" in thedi-b-jet invariantdistribution. Therefore,good
understandingof thecalorimeterresponseandb-taggingarethemainingredientsof both
analyses.

STANDARD MODEL HIGGS SEARCH IN MULTIJET EVENTS

We usedatacollectedby the DØ detector [4] betweenMarch 2003 and June2004,
correspondingto an integratedluminosity of about261 pb� 1. We selecteventswith
two acoplanarb-jets with transverseenergy above 20 GeV. We requirethat missing



transverseenergy in theeventis above25 GeV. In addition,we usekinematicvariables
basedon vectorsumof transversemomentaof jetsandtracks.

We distinguishbetweentwo typesof background,suchasphysicsbackgroundand
instrumentalbackground.Physicsbackgroundsaremainly due to misidentifiedb-jets
in Z+jets and W+jets processeswith final stateneutrinosthat escapethe detector.
Instrumentalbackgroundsaremultijet eventsin which energy of jets is mismeasured.
Physicsbackgroundsare estimatedusingusingPYTHIA, COMPHEP, and ALPGEN
Monte Carlo event generators.Monte Carlo sampleswereprocessedthroughthe DØ
detectorsimulationandreconstructionsoftware.Instrumentalbackgroundis estimated
from data.

No excessof eventsis observed.We derive upperlimits on σ 	 pp̄ 
 ZH �
� BR(H 

bb̄� for four Higgsmasspointsin therangebetween105and135GeV. Theresultsare
plottedin Figure 1.

SUPERSYMMETRIC HIGGS SEARCH IN MULTIJET EVENTS

Werequirethreejetsabove15GeVat thehighesttriggerlevel. In theoffline werequire
at leastthreeb-taggedjets.Both thepT thresholdsandpseudorapidityrangeselections
areoptimizedfor Higgsmassandnumberof requiredjets.Signalratesandkinematics
arenormalizedto NLO calculations.

Major sourceof backgroundis SM multijet production.Therearetwo maincategories
of multijet background.Onecontainsgenuineheavy-flavor jets,while theotherhasonly
light-quarkor gluon jets that are mistakenly taggedasb-quarkjets, or correspondto
gluonsthatbranchinto nearlycollinearbb̄ pairs.Backgroundshapeis determinedfrom
doubleb-taggeddataby applyingthe tag rate function to non-b-taggedjets.Thenthe
backgroundis normalizedto thedataoutsidethesignalregion.

No excessof eventsis observedandupperlimits on neutralHiggsproductioncross-
sectionarederived.Thelimit is shown asa functionof Higgsmassandtanβ in Figure
2.
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FIGURE 1. 95% C.L. upperlimits onthecrosssectionfor ZH productiontimesthebranchingfraction
for H � bb̄
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FIGURE 2. The 95% C.L. upperlimit on tanβ asa function of mA for two scenariosof MSSM, “no
mixing" and"maximalmixing". Also shown arethelimits obtainedby theLEPexperimentsfor thesame
two scenariosof theMSSM[5]
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